Forebrain D1 function and sensorimotor gating in rats: effects of D1 blockade, frontal lesions and dopamine denervation.
Prefrontal D1 hypoactivity is implicated in the pathophysiology of schizophrenia, and might contribute to sensorimotor gating deficits in schizophrenia patients, based on evidence that D1 blockade in the medial prefrontal cortex (MPFC) reduces prepulse inhibition of startle (PPI) in animal models. PPI is disrupted by systemic and intra-MPFC infusion of the D1 antagonist, SCH23390. We investigated the role of the MPFC in the PPI-disruptive effects of systemic SCH23390 administration, and more generally, in the dopaminergic regulation of PPI. PPI was measured in rats after forebrain manipulations, including systemic administration of SCH23390, ibotenic acid lesions of the MPFC, and 6OHDA-induced dopamine (DA) depletion from MPFC or nucleus accumbens. Systemic SCH23390 disrupted PPI; these effects were not opposed by ibotenic acid lesions of the MPFC. PPI remained intact after MPFC DA depletion, but--as predicted by Bubser and Koch [M. Bubser, M. Koch, Prepulse inhibition of the acoustic startle response of rats is reduced by 6 hydroxydopamine lesions of the medial prefrontal cortex, Psychopharmacology 113 (1994) 487-492]--a reduction in PPI from pre- to post-surgery correlated significantly with MPFC DA loss. The effects of systemic SCH23390 were not opposed by NAC DA depletion. D1 receptors regulate PPI in rats, but this effect does not appear to be mediated either by the MPFC or by increased mesolimbic DA activity.